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Papohaku Dune Rule Amendment

REGARDING:

PETITIONER:

LANDOWNERS:
LOCATION:
TMK:
PETITION AREA:
AREA OF PARCEL:
SUBZONE:

BACKGROUND:

Request for Public Hearing and Small Business Impact
Determination: Petition to Amend Title 13, Chapter 5, Hawaii
Administrative Rules (Chapter 13-5 HAR), to Redesignate a
Portion of the State Land Use (SLU) Conservation District General
Subzone to the Protective Subzone, Papohaku Beach, Kaluakoi
Ahupuaa, Island of Molokai

'Department of Land and Natural Resources’ (DLNR), Office of

Conservation and Coastal Lands (OCCL)

Papohaku Ranchland Subdivision Landowners
Papohaku Beach, Kaluakoi Ahupuaa, Island of Molokai
(2) 5-1-006:156 (portion)

Approximately 2 Miles Long (~ 200 to 400 Feet Wide)

Same

General

~ The beach and coastal dunes are an integral part of the Hawaiian way of life, for subsistence,
recreation, cultural, traditional, and spiritual practices, and as burial grounds for their ancestors.
Environmentally, dunes function as a barrier to natural hazards, such as tropical storms and
coastal surges, and as a filter for run off from the uplands arca, which helps maintain a healthy
marine ecosystem. Hawaii's dune systems harbor important native plant and animal species.
They serve as storm buffers from normal seasonal high waves and episodic high waves, which

occur every so often.
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It is noted that Papohaku Beach is one of the longest white sand beaches in Hawaii, and the
Papohaku Dune system associated with the beach is among the largest in the archipelago.
Papohaku Dunes is one of the last relatively intact dune systems in Hawaii, located on the West
end of the island of Molokai. This dune system is invaluable to the residents of Molokai
foremost, and the state of Hawaii. Papohaku Dune is the first and last line of defense against
coastal erosion and episodic high waves for the existing structures located behind it. Because of
the significance of dunes, the County of Maui, Planning Department recently adopted a dune-
grading ordinance, which prohibits the alteration of coastal dunes without county review.

The Department of Land and Natural Resources (DLNR);, |
Lands (OCCL) is concerned for Papohaku Dune’s long-te
witnessed various cases in which dune vegetation has been
occurred, mechanized vehicles have been observed" 0_1'; the dune

tice of Conservation and Coastal

stainability. The department has
yved, landscaping activities have
mining and extraction has

base elevations of homes. The material can" [
causing mudflows on the beach and turbidity ¢
above actions forever destroy the nafural dune syst

source Preservation Plan was developed to
comorate plannmg principles where possﬂale

protect the dune. Input was received from the
) .?;/2005), county, state, landowners, and relevant

sugge tg;?ms to protect Papohaku Dune for current and future

generations. Identified objective g}nclude

ral resources of the dunes;

S ignificance of the cultural and natural resources of Papohaku

Dunes and the surroun ing area;

Ensure continued access for Native Hawaiian subsistence and cultural practices;

Document the issues affecting the dune ecosystem currently;

Predict those that will affect the dune ecosystem with the anticipated future of continued

development;

Recommend best management practices and regulatory changes that will ensure

protection and preservation of the dune area;

Protect the property and lives of coastal lot-owners;

Inform all Papohaku lot~owners of the impact of their actions on the dunes;

Educate coastal lot-owners who wish to preserve and enhance the nafive vegetation on

the dunes located within their property lines about the regulatory process involved;
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» Foster the development of a working relationship between the long-time residents of
Molokai and the lot-owners of Papohaku; and
» Propose a co-management arrangement and partnership in dune management.

Recommendations in the preservation plan promote cooperative, scientifically based and
culturally sensitive management strategies that effectively protect and enhance the dunes while
enabling lot owners o enjoy the use of their properties to the greatest degree possible within the
current regulatory framework. The aim was to harmonize the letter of the law and the intent.and
purpose of State Coastal Zone Management and conservatlon policy with time-honored
indigenous ahupuaa land and sea management practices. .-

A primary recommendation was that the OCCL 1n1t1at'

I, Rule Amendment to protect Papohaku
for current and future generatlons The majonty ; 0

subject parcel’s current less restrictive zonlng
zoning classification.

. Papohaku Ranchignd Subdivision

On April 3, 2008, the OCCL Adi \
i . C E:c_erns were voiced regarding: 1) a

acent Papohaku Ranchlands Subdivision
1yi 'on‘ possess 1/56™ ownership interest in this
{ use of their respective easement portions.
1akoi Ahupuaa located on the west end of the island of
jon, which is located in the Agricultural District.

Molokai, the fifth largest of the major Hawaiian Islands is approximately 261 square miles in
size. Molokai was formed by the coalescence of the 1.9 million-year-old West Molokai Volcano
and the younger, approximately 1.75 million years old East Molokai Volcano: The Penguin
Bank, a platform at 57 meters underwater southwest of Molokai, is thought to have been formed
either as an offshore extension of the West Molokai rift zone, or as a separate submerged shield
volcano. Lava from the younger East Molokai Volcano flowed westward towards the West
Moloka‘i Volcano. The pali (cliffs) on the northeast coast formed when the northern flank of the
East Molokai Volcano slid into the ocean. More recently, the Kalaupapa Peninsula, on the north

! The subject parcel, is 126.173-acres, and is also identified as Lot 403 on Map 19 of Land Court Application No.
1683 of Molokai Ranch, Limited.
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central coast of Moloka‘i, formed when the Kauhako Crater erupted approximately 300,000
years ago. '

The Kaluakoi ahupuaa is well known for its vast marine resources, especially Penguin Banks.
Along the boulder coastline are habitats for edible mollusks such as opihi, pupuawa, pipipi, and
aama crab, while the near shore area containing abundant algae.

Geographic Characteristics

The beach is approximately 2 miles long; it is a high-en rgy beach that contains one of the
largest bodies of calcareous sand” in Hawaii. Except for.a ; w coral and algal veneers offshore to
the north and south, there are no fringing reefs located:.on the central west coast of Molokai to
protect the beach’s sand supply. However, there aré offshore arcag:adjacent to Papohaku Beach

tock’. Because of this, it has been suggested

The Mo’omomi sand dunes is comprised of several sandy, ;
unconsolidated sand dunes, which were formed between115,000 and 80,000 years ago. At this
f.and sand ﬁ%fii offshore would have been exposed
f" unes, know ‘2'3’ the ‘Desert Strip’ extend overland

;

researchers have identiﬁe’dgg e
ridge from ghot h%lsecoi i
dune is. d in'the C; servation District;
is comip conservation district; regions of the backside of the primary dune extend
into the Apticultural District (Exhibits 2, 3, 4 & 5). '

HEts

T ]
The elevation 1 the immediate, vicinity of the primary dune rises from mean sea level (MSL) to
approximately l§iég?@;§§§rs above msl. The front of the sand dune is approximately 5 to 7 meters
above msl. Elevatio”fgfgi??;t}pm North to South vary; lower elevations are between 5 to 8 meters in

the North and higher el6

A geomorphological study é)étudy of the evolution and configuration of landforms or geological
structures) of Papohaku Dunes shows homes in the southwestern portion of the Papohaku
Ranchlands Subdivision are less susceptible to future erosion and storm damage problems than
homes in the northeastern portion because of their higher elevation. The southernmost part and
the northeastern portion are relatively low-lying, which make homes in these areas more
susceptible to flooding, storm damage, and erosion because of long-term shoreline retreat. Thus,

2 Calcarcous sand in Hawaii is made of calcium carbonate grains originating primarily from the reef ecosystem and
substrate,

According to Tune 1963 beach profile surveys sand extends offshore for more than 1200 feet, there it comes in
contact with rock at a depth of approximately 30-35 feet.
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it is also critical to maintain a healthy dune in these areas to mitigate potential damage from
coastal hazards. Papohaku beach and dune system contains an impressive volume of sand;
however the system is already struggling and becoming degraded because of pressure from
competing uses and a sand budget deficit.

Soils Types and Productivity Rating

The dune is comprised of Beach Sand (BS) along the west face, and Jacaus sand (JaC) occurs in
a band 250 to 600 feet wide along the eastern edge of the beach both types are derived from coral
and shell sources.’ Coastal plots along the Northern region/0f dunes also include Mala silty cla 2!
(MmA).> The soil in the Southern coastal lots is mostly ade up of very stony land (rVTZ)

Patches of land with Molokai silty loam (MuB3) are al‘”' ; '

West Molokai is relatively arid and experiences prox1mate1y 20 to 40
Rainfall along the coast at Papohaku averages ies$
between January thru March.

events - because they
northwest, the east, s !
! ore more vilnerable to high winds out of the
70% of the year, blow from the east and

streams north of Kaluako1 Re: while the southern ridge supplies streams to the region of the
subdivision south of the'P u Beach Park. Streams emptying into the southern most region
_of the subdivision also origindte from the ridges of the Kaunala watershed. All streams emptying

% Jaucas soil consists of excessively drained, calcareous soils that occur as narrow strips on coastal plains, adjacent
to the ocean. They developed in wind and water deposited sand from coral and seashells. The permeability of
Jaucas sand (JaC) is rapid and runoff is very slow. The hazard water erosion is slight, but wind erosion is a severe
hazard where vegelation has been removed. The available water capacity is 0.5 to 1.0 inches per foot of soil.
Workability is slightly difficult because the soil is loose and lacks stability for use of equipment

5 The permeability of Mala (MmA) is moderate, runoff is slow, and the erosion hazard is no more than slight. The
available water capacity is about 1.4 inches per foot of soil. In low areas, this soil is subject to flooding for short
periods during heavy rains. The water is brackish and care is required if it is used for irrigation purposes. The soil
is easily compacted and subsoiling may be necessary

8 Approximately 50 to 75 percent of the surface of this land type is covered with stones and boulders. There are
common shallow gullies and a few deep gullies
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into Papohaku Beach are intermittent streams. Because of little rainfall the west side of Molokai
is arid. Streams are intermittent and the dryness of the region may result in flash floods during
heavy rain (Exhibit 9).

Typically, during a rainfall event, storm water will traverse the upland slopes, concentrate in the
numerous gullies and ravines and end up at the shoreline area. The gullies and ravines tend to
collectively join and provide more concentrated flows that are accommodated by the culvert
crossings. Much of the storm water passing toward the shore W111 back up behind the rear side of
the Papohaku Primary Dune and cause ponding; which may: reside for a time sufﬁ(:lent to
primarily allow percolation to dissipate the standing Water )
is identified as being within the Flood Insurance Rate

Natural drainage that crosses the Papohaku
generated-on-the-West Molokai-upland-slopes-

Guich, Wahxlauhé‘
aof Papohaku Beach.

Federal Sciéntific Name Common Name

Status’
Sporobolus virginicus -
E Chamaesyce skottsbergii, | -
i var. skottsbergii
- Ind | Akulikuli | Sesuvium portulacastrum | - i
Ind Alena Boerhavia repens -
End | Hinahina Heliotropium anomalum -
Ind Thi Portulaca lutea -
Ind ‘ilima Sida fallax -
Nat | Kiawe Prosopis pallida Mesquite, algoroba
Ind Kipitkai Heliotropium Scaside heliotrope

7 Only dominant weed categories and a partial list of weed names were recorded.
8 1: Federal Status: E, Endangered. 2: Origin: End, endemic; Ind, indigenous; Ind?, questionably indigenous; Nat,
naturalized (Species that are introduced by humans, established, and spreading by vegetative or sexual means).
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CUrasSavicum
Nat | Manienie haole Cynodon dactylon Bermuda grass
Ind Mau'u Fimbristylis cymosa -
Nat Koa haole Leucena leucocephala -
Ind? | Milo Thespesia populnea Portia tree
Ind Naupaka kahakai | Scaevola sericea -
Ind ‘Ohelo kai Lycium sandwicense -
Nat Paina Casuarina species Common ironwood
Nat Owi Verbena littoralis -
End | Pa'iiohi‘iaka Jacquemontia ovali -
Ind Pohinahina Vitex rotundifolia;. Beach vitex
Ind Pohuehue Ipomoea pes-caprae sub -
“Ind? | ‘Uhaloa ‘
Nat |- Australjan salt bush
Nat |- Non-nafive grasses
Nat - Golden ér wn -beard

val area. Plants in this commumty

a;z;l

ilima, klpljl ai, ohelo kai, mau‘u, pa uohi
oug non-native grasses and other

reproductive pla.nt pop '
other disturbed areas.

Coastal N icaki grasslands, which is comprised of aki
aki, 1l1ff uhaloa non-native grasses, and herbaceous
weeds. a ‘plants appear healthy, the plant community is declining.
These areas are becoming mote dlsrupted as non-native plants out-compete and replace native
plants.

Kiawe dominates the: a ge of the sand dunes. The trees create a dense canopy about 10
meters in height. The uj ,er%;); ‘1s comprised of aki aki, 1hma non-native grasses and shrubs,

Akoko (Chamaesyce skottsbergn var, skottsbergu) is an endangered speciges, endem1c to Hawau,
and exists only on the islands of Oahu and Molokai. F ewer than one hundred plant individuals
were observed clustered in an approx1mate1y 1500 m? (0.37 acre) area on the coast at Puu Koai.
The presence of vigorously growing adult plants with flowers and seedlings indicates a healthy
population (Exhibit 12).

Major Natural Hazards at Papohaku

Because of the absence of a shallow fringing reef offshore at Papohaku Beach, it leaves it
exposed to the full force of incoming waves. Papohaku Beach faces northwest and is impacted
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by large swells that arrive from the north and northwest. South and southwest swells that wrap
around the west coast of Molokai by the process of diffraction can also affect the beach. Thus,
due to the beach’s level of exposure, the offshore slope is steep - the shape of the beach can
change dramatically over short periods of time.

The Overall Hazard Assessment between Laau Point and Papohaku Beach is moderate (4) except
for the Puu Koai headland, which is relatively steep and where the assessment is moderately low
(3), and Papohaku Beach where it is moderately high (5). Tsunami is high along the low-lying
rocky terraces and moderately low at Puu Koai. Stream flooding is low along the entire coast,
where few streams and low rainfall occur. High waves are/moderately low from Laau Point to
Kaunala Bay and moderately h1gh to the north and here greater wave energy from

also erodlng at nearl
headland. But overall;

esent does not dlsplay an roded appearance. Beach rock is
chromc erosmn but the backshore does not appear to

are no roads and ace
and utilities. Howeve Q her improvements man made and natural Blowouts, or man
made trenches, are loca( ! y on the southern end of Papohaku. Three coastal plots have
trenches, however more blowouts may exist which have not been identified. Paths on lithified
“(hardened) dunies at located the southern end of Papohakn. Man-made paths cutting through the

sand dunes to the shoreline exist; four paths originate directly from 4 coastal lots (Exhibit 13).

Scenic or Visual Resources

The proposed re-designation from the General Subzone to the Protective subzone is an
administrative action only, no land uses are proposed thus there will be no immediate impacts to
scenic or visual resources.
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Cultural Resources and Sites

Although strong winds and big north swells affect the West Coast, protected embayments along
the West Coast served as safe places for landing canoes and shelter. Thus, Papohaku Beach
served as a major canoe access point for the West Coast. Becanse of the access to marine
resources there was a fishing village at Papohaku. Papohaku Beach also served as a burial place
in the pu‘uone on the West Coast.

Further down the coast, a Wahi Pana located on the West
outcropping between Kepuhi and Papohaku is home to a hei
used as an observation tower for fishing and scouting p
Papohaku Beach is a canoe heiau. To the south of Pap
used to strip the flesh of bodies prior to burial. ;

ast is Kaiaka Rock. This major
acing Papohaku Beach and was
. Just below Kaiaka Rock, facing

Wahi Pana (Sacred Places) and their Mo ‘olel

Papohaku, the Stone Wall: the name Papohaku a udes to a historical eventithat
from the east end of Molokal A chiel from east M and a few of his. people boarded

3 on the southwest coast of Molokai.
opelu. Hungry, they began to eat.

They paddled up to some fishermen wi
As they were all eating with great satit
“Stop. Do not eat the opel

hgg chief became very ill, and the only way to
0, save ithe chlef from death. One of his men offered

he did so, “I call this place

4 aku, ‘Stone Wall.”” Hawaiian Values: Preserving that which is
sacred or scarce (Kapu of i

‘Opelu); respect and homage for deeds of unselfishness.

Settlement Patterns According to Oral Traditions

According to interviews the west end of Moloka‘i was a harsh environment to live in. The
rational for human settlement on this end of the islands differs between interviewees: 1) one
source states that the ahupua‘a of Kaluako‘i was where the kauwa, the lowest caste in traditional
Hawaiian society, were sent (Kauwa were often used in sacrifices and ostracized from general
society), so the isolation afforded by this arid coast would logically be attractive; and 2) other
sources state that the kama‘aina of this area were renegades, and decided to live on the periphery
" not out of social pressure but out of a desire to be free from the rule of others. Conversely, oral
testimony states that there was a sizable population living on this corner of the island, which is
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further corroborated by a historian, who claimed that the west end was settled by a group led by
two brothers, Kepa and Keau, from Kona on the island of Hawai‘i.

Once settlements were established, it appeared that they were able to thrive. The Kaluako‘i
ahupua‘a is the largest on the island of Moloka‘i, taking up 46,500 acres, or a third of the land
mass. In traditional Hawailan land management systems, ahupua‘a were land sections
determined by how many resources they could provide. In water-rich windward areas, ahupua‘a
could be tiny slivers of land. The larger the ahupua‘a, the more land was needed to compensate
for lack of resources. Therefore, it can be hypothesized that the vastness of the Kaluako‘i area is
a reflection of its lack of hydrological resources. This fact ma fit with the characterization of the
Kaluako‘i denizens as either rebellious or outcasts.

The uplands of this area were farmed for ‘uala or swi et potato and uarried for the volcanic rock

—ako ‘i-or-adze pit. Below,

numbers of ko‘a (fishing shrines) that were create:
great number of fishhooks, which .Seemed to hav
caught along the coast. Along wit ¢

dedlcated to the successful launchm

ons to the types ‘_f"ﬁsh that were
several large heiau, including one

ar Kaiaka Rock also shows that
0;sustain an ali‘i and warrior caste.
reate these public works as well as having a
hich was successful enough to allow for

were of great cultural significance: Pu‘u O
‘u O Koae was used in the burial process. Aside from
oS » they were also ufilized as vantage points by which to aid
in fishing or a ?étgateglc recofnaissance points to assess enemy maritime assaults on the coast.
As 1s the case thf%iﬁgyout the Hawaiian arch1pelago dunes in this wahl (place) are noted to

use practices in this ar

The lifestyle of the people in Papohaku in the past appears to be comparable to kanaka maoli
elsewhere. A brief overview of the oral history reveals that they adhered to the traditional ali‘i
system along with its strict adherence to the religiously proscribed kapu. There is no clear
genealogical chart yet created that provides the lineage of the chiefs of this ahupua‘a or shows a
timeline when events actually occurred.

10



REF:OCCL:DH Papohaku Dune Rule Amendment

Synthesis of Oral History and Archeological Studies

Specifically, in regards to the pu‘uone (sand dunes) as a burial place at Papohaku, it is expected
that no permanent structural remains would be found because these areas were considered kapu
(restricted because of their sacred nature).

With the understanding of pu‘uone and their role, coupled with a poor, incomplete survey of the
entire subdivision area, it is difficult to gain a stronghold on the historical significance of
Papohaku Beach to the kinaka maoli of Kaluako‘i. However,: here is one site that may shed
some insight in understanding this significance. This site. SIHP SITE 500, which was, “terrace

7JQMfmngRa 0 }
the west coast of Kaluako‘i. This site thus be

and sacrifice; for t the resource of
maoh of Kaluak e

along the active beach, t ase along the eastern (inland) side. Also included in the survey
area wete undeveloped portions of Pu‘u o Kaiaka that contained previously recorded historic
properties, areas of rocky strand along the shoreline, and portions of low-lying flats behind the
dunes. The total area examined by surface survey was approximately 200 acres.

The survey identified and recorded thirteen sites. Two additional, previously identified sites (45
and 46) were tentatively located during the survey. Seven out of the 12 sites recorded were

previously recorded and have existing SIHP site numbers. Six were assigned new numbers
(2470-2475) (Exhibit 15).

3
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PROPOSED ACTIONS OF THE PETITIONER:

The Department is requesting to redesignate Papohaku Dune, an area that encompasses
approximately 2 miles of sand dunes (~200 feet to 400 feet wide) contained in TMK: (2} 5-1-
006:156 from the General Subzone to the Protective subzone (See Draft Rule, Exhibit 16).

The Petition Area does not fit within the General Subzone objectives as set forth in §13-5-14
HAR, as the objective of the subzone is to designate open space where specific Conservation
uses may not be defined, but where urban use would be prem

According to the department, the area best fits the objectives of the Protective subzone:

> The objective of this [Protective] subzon

areas-such-as restricted-water-sheds;-mar;
historic, archeological, geological,
designated unique areas;

» The (P) subzone shall encompass
1) Lands and waters ne
supplies;

5 s
o . ‘ .
iérl’§ District, General subzone. The ecological,

of Papohaku Dune require added protection due to its

STAFF ANALYSIS:

Pursuant to Chapter 13-5, Hawaii Administrative Rules (HAR), any change to Conservation
District Subzone boundaries must be made by amending Chapter 13-5, HAR. Statutes and rules
which govern the process by which amendments of Chapter 13-5, HAR, may be made include:

A. Sections 91-2 through 91-7, Hawaii Revised Statues (HRS);
B. Section 2, Act 168, Session Laws of Hawaii 1998;

C. Section 183 {(c)-4, HRS;

D. Section 13-1, Hawaii Administrative Rules (HAR); and

E. Section 13-5-5, HAR.

12
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Petitions to amend the administrative rules are reviewed by the Legislative Reference Burcau
and the Department of the Attorney General. In general, in order to take effect, proposed Rule
Amendments must obtain departmental and gubernatorial authorization for both public hearing
and final approval.

Authorization for Public Hearing:

The first major step to amend the administrative mles is to hold g:Public Hearing. The request for
public hearing is the subject of this staff submittal. Should the Board of Land and Natural
Resources (BLNR) approve the subject request, the d would forward the request for
public hearing to the Governor for approval. At the BLNRs djseretion, the BLNR may modlfy
the proposed rule change at this time.

Approval/Disapproval:

form, the proposed rule change prlor to" for
decision. '

Chapter 343, HI}S \gRequlrements

§§
In conformance. w1th% fitle 11
Hawaii Revised Statueéj( 1 _ an Env1ronmenta1 Assessment and a Conservation District Use
Application are requ1red” ggi ertain land uses, unless they can be considered to be exempt. The
process does not require the filing of an envirommental assessment and/or CDUA 'as no land uses
are being proposed by this action.

As noted the Papohaku Dunes Cultural and Natural Resource Preservation Plan was
developed to protect the dunes, prevent further damage, and incorporate planning principles
- where possible. Data, assessments and recommendations/findings were suggested to protect the
dune. The plan provides suggestions to protect Papohaku Dune for current and future
generations.

13
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Section 2 of Act 168, Session Laws of Hawaii 1998, The Hawaii Small Business Regulatory
Flexibility Act: :

Staff is of the opinion that the proposed rule amendment will not impact or affect small business.
Therefore, no “Small Business Impact Statement” or “Small Business Statement” required.

STAFF RECOMMENDATION:

That the Board of Land and Natural Resources:

1. Approve the department’s request to pi s the subject petition to amend

Chapter 13-5, Hawaii Administrative Rules]

&

Determine -that-the proposed-rul
business;

Dawn T. Hegger
Senior Staff Planner

Approved for submitta

LAURA H. THIELEN, Chairperson
Board of Land and Natural Resources

14
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Papohaku Subd

A

Primary Dune
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D Project Site

Roads.

Legend

EXHIBIT 4

Sand Dunes and Surrounding Areas

The Papohaku Primary
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Figure 6.2
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Elevation (meters), Papohaku

Legend

] subdivision Plots

— Erimary Dune
DEM Polygons

| Figure 6.5: Elevation at Papohaku (Polygons)
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Soil Type at Papohaku

Legend
_U Coastal Plots

Soils
Soil Type

Figure 6.7: Soil Types at Papohaku

(Lot numbers do not represent TMK numbers)
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Molokai and Lanai
Damaging high
waves* and |
high waves due
to hurricanes

1576 Sep 18-Oct1 H Kate, 8-15ft surf
1978 Now13 Highwt

1906 &d 21 HEstelia, Bigh surf
1903 Aug 18 H Fernacda, kigh surt

'West Shores

1989 Dec1=4 High mat

1978 Nev 13 High sl

1989 Mar 1-3 Highsud

THA2 Sep 11 H inkd, hgh waves

TS Tropkcal storm
10t Holght ot surf (feef)

"Poas notincluds waves due to tsunamis,

NOTE: East, west, and south shores of Molokai and north and east shores
of Lanai are p d by g islands and
reducad seasonal wave energy.

Figure 7.6: Main Swells and Waves at Moloka‘i
(Source: Fletcher et al, 2002)

Papohaku Dunes Preservation Plan

125
DURP, Spring 2005, Planning Practicum
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Watersheds and Streams at Papohaku
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Watershed

Watershed Name

I Kaunala

I Papohaku
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Figure 6.8: Watersheds and Sources of Streams for Papohaku Streams
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Streams at Papohaku
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Figure 6.9: Streams at Papchaku Beach

(Lot numbers do not represent TMK numbers)
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Papohaku Dune Preservation Plan
Flood Zone
Legend Source:
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re 7.14: Flood Zone

Papdhaku Dunes Preservation Plan
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Figure 7.13: Beach Profile 1 (for TMK 6062)

The Flood Zone Map on page 113 shows that there are three types of flood zone profiles:
- Only Zone A (across TMK 6156 and TMK 6068)

- Zone A and Zone X (across TMK 6156 and TMK 6073)

- Zone A and X and again Zone A and X (across TMK 6156 and TMK 6062)

Papohaku Dunes Preservation Plan
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Vegetation at Papohaku
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Figure 6.14: Vegetation Type at Papohaku
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V. Figures

FIGURE 1. Map of vegetation communities in the Papohaku survey area (September 2004 to
March 2005).

Papohaku Dune Preservation Plan |
- Vegetation Communities
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Papohaku Dune Preservation Plan 2024
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Figure 3.1: Papshaku Ranchlands Subdivision Public Access Point
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Blowout on Dunes
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Figure 6.10: Blowout on Dunes at Papohaku

(Lot numbers do not represent TMK numbers)
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Paths on lithif

Figure 6.11: Paths on Lithified Dunes at Papchaku

(Lot numbers do not represent TMK numbers)
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Figure 6.12: Paths to the Shoreline at Papohaku

(Lot numbers do not represent TMK numbers)

EXHIBIT (%




Figure 4.4: North Section

of W—.&m& pr_m» m_ucs&uw Loc ites E»ﬂmmma U:.llm the Recent Survey;

Cited in Donham (2005:22)
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Figure 4.5: Middle Section of Project Area Showing Sites Identified During this
Survey; Cited in Donham (2005:23)
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Figure 4.6: South |
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